Background: Outcome-expectation beliefs and knowledge may ultimately influence behavior for cancer prevention. The aims of this study were to measure changes in knowledge and beliefs about cancer prevention before and after viewing a television advertisement and identify the factors affecting receptivity to its messages. Materials and Methods: A one-group pretest-posttest design was used in this study of 1,000 individuals aged 20 to 65 years who were recruited online in November 2014. The outcome variables included cancer prevention beliefs based on the Health Belief Model (five items) and knowledge about risk factors for cancer (seven items). Results: Perceived susceptibility, perceived benefits, and self-efficacy increased significantly and their perceived severity and perceived barriers decreased significantly, after participants viewed the television advertisement. Correct responses to questions about risk factors also increased significantly, except for smoking. The main factors affecting changes in the outcome variables were age, interest in cancer prevention, social network, satisfaction with the ad, and pretest scores. Conclusions: Television advertisements with positive frameworks can be an efficient channel of improving beliefs and knowledge about cancer prevention in a short period. The continuous development of intervention materials that consider the demographics, needs, and satisfaction of the target group will be necessary for future studies.
Introduction
Approximately half of all cancer deaths can be prevented by the improvement of health behaviors and environmental factors (Peto, 2011) . The most common risk factors for cancer associated with health behaviors include smoking, drinking, unhealthy diet, insufficient physical activity, infection, and not having cancer screenings. Health behavior is a function of one's subjective value of an outcome and of the subjective probability, or expectation, that a particular action will achieve that outcome (Champion, 2008) . Outcome-expectation beliefs about cancer prevention may influence awareness, attitude, motivation, management, and behaviors related to cancer prevention, and thereby affect the onset of multiple diseases (Niederdeppe and Levy, 2007) . Based on the hypothesis that improvements in beliefs and better adherence to preventive behaviors is preceded by information, we propose that increased knowledge of risk factors for cancer will play an essential role in cancer prevention (Oh, et al., 2013; Peltzer and Pengpid, 2014; Tasci-Duran et al., 2014) .
Researchers have concluded that the readiness to take action can be potentiated by cues to instigate action, such as media publicity (Champion, 2008) . The dissemination Su Yeon Kye, Jisu Yoo, Min Hee Lee, Jae Kwan Jun* of information about cancer prevention through mass media may help to reduce the burden of cancer (Grunfeld et al., 2004) . The public can be updated about cancer risks using mass media, and the media can affect the public's knowledge and beliefs about cancer by including a series of risk factors in prevention messages thereby improving viewers' motivation to take desired actions (Akhu-Zaheya et al., 2013) . A nationwide representative survey in the US found that participants who had high levels of media exposure to health-related content showed an excellent level of knowledge about the causes of cancer (Kelly et al., 2009; Stryker et al., 2008 ). Several population-based studies revealed that television campaigns were effective in increasing the number of attempts to quit smoking in the general population and increasing the use of colon cancer screening (Cram et al., 2003; McAfee et al., 2013) .
Television advertisements, one of the forms of mass media, constitute a major source of cues for practicing cancer prevention; however, there is a lack of evidence supporting the impact of television ads on viewers' knowledge and beliefs about cancer prevention. Previous studies on the effects of cancer-related ads have mainly focused on one particular health behavior, such as smoking cessation or cancer screening (Cram et al., 2003; Hanewinkel et al., 2010; Jenkins et al., 1999; Lee et al., 2013) . Additionally, only a few studies have examined which factors might affect changes in knowledge and beliefs about diseases, excluding cancer, over time; and few investigations have been conducted to determine the factors related to changes in outcome variables that are associated with ads about cancer (Lynch et al., 2006; Reavley & Jorm, 2014) . In this study, the aims were to measure changes in knowledge and beliefs about cancer prevention among Korean adults before and after viewing television ads that dealt comprehensively with cancer risk factors in an online experimental setting, and to identify the factors affecting their receptivity to the ad's messages. It was hypothesized that when participants were exposed to a television ad for cancer prevention, their level of knowledge about risk factors for cancer would increase, their beliefs about cancer prevention would show positive changes, and the patterns of changes would differ according to their socioeconomic and cancer-related characteristics.
Materials and Methods

Study design
A one-group pretest-posttest design was used for the online survey, which was conducted during a two-week period in November 2014. The effects of the experimental treatment were determined by comparing scores on the pretest and posttest measures.
Intervention materials
A 40-second cancer prevention advertisement produced by the Ministry of Health and Welfare and the National Cancer Center titled, "I keep to keep.'" was used in the study. The script was initially written by an advertising agency and revised through a series of meetings with cancer and communication experts. The plot shows one family's issues related to cancer prevention practices over the life cycle: smoking cessation and limited drinking in their 20s, healthy diet in their 30s, physical activity and weight control in their 40s, and cancer screening in their 50s. The clip ends with subtitles "You keep the Cancer Prevention Codes to keep." The overall context was bright and positive and the messages emphasized the favorable outcome of conformity with cancer prevention practices.
Participants and procedure
The participants of this experimental study were recruited through online sampling. E-mails notifying potential recruits about participation in the survey were distributed to a nationwide panel of one research company-Gallup-and volunteers completed a set of measures. After the participants finished the baseline survey, they watched the cancer prevention advertisement and then answered posttest questions. Based on the multiple stratified sampling procedure used, which considered gender, age, and administrative districts, a total of 1,000 individuals between 20 and 65 years of age, with no history of cancer were chosen.
Measures
The set of questions was answered by participants two times: immediately before and immediately after watching the ad. Participants' beliefs about cancer prevention were measured by questions based on the Health Belief Model (HBM). The HBM contains several primary concepts that predict why people will take action to control illness conditions; these include severity, susceptibility, benefits, barriers, and self-efficacy (Champion, 2008) . Participants' views about the severity of cancer were measured by asking them whether they agreed or disagreed with the statement, "When I think of cancer, I automatically think of death." Participants were asked how likely they thought that they would get cancer in the future in order to measure their perceived susceptibility. The following statement was used to determine the respondents' perceived benefits: "Cancer is an illness, that when detected early, can typically be cured." The perceived barriers for not being able to participate in cancer prevention behaviors were measured by asking participants if they agreed or disagreed with the following statement: "Because there are so many different recommendations about preventing cancer, it's hard to know which ones to follow." Selfefficacy was measured to rate the level of confidence in the participant's own ability to engage in cancer prevention behaviors. The ratings of the items on the scales ranged from 1 "definitely no" to 5 "definitely yes," and were based on previous studies (Choi et al., 2013; Davis et al., 2013; Sach and Whynes, 2009 ). Participants' responses were collapsed into two categories: high ("definitely yes" and "somewhat yes") and low ("definitely no," "somewhat no," and "moderate").
To measure the level of cancer-prevention knowledge, the current research team selected seven items based on the Cancer Prevention Codes, developed by the Korea National Cancer Center. The participants were asked to select "yes," "no," or "don't know" in response to whether they thought that each practice could protect people from cancer: not smoking, not drinking, avoiding obesity, engaging in physical activity, consuming fruits and vegetables, avoiding salty or burnt foods, and having cancer screening.
To identify the variables affecting the differences found after the intervention, questions about participants' demographics (gender, age, education, income, job, and marital status), medical characteristics (family cancer history), health-communication behaviors (lifetime cancer prevention information seeking), social contexts (social networks: the number of community organizations which one participated in, social support: whether one had family members or friends to talk with about health, and interest in cancer prevention), and satisfaction about the ad were included in the pretest questionnaire.
Data analysis
Cell percentages (%) were calculated for the participants' characteristics. McNemar tests were used to examine the differences between pretest and posttest scores on the participants' beliefs and knowledge about cancer prevention. Multivariate logistic regression analyses were employed to identify the factors associated with differences in the beliefs and knowledge about cancer prevention, after adjusting for all of the variables. Data were analyzed using SPSS 15.0 software.
Results
Characteristics of the participants
The proportion of male respondents was 50.9% and more than 70% were college graduates. Approximately 35% of the participants reported that their household income was over 5,000 US dollars per month. Approximately 3 out of 10 participants had family members with cancer; 20% had sought cancer-prevention information, and 64.8% were interested in cancer prevention. Approximately 23% had not participated in any community organization, while 13.7% were involved in more than four community organizations. Roughly half of the participants had family members or friends to talk with about health. The proportion of respondents who were satisfied with the intervention ad was 68.3%.
Effects of the television ad on beliefs and knowledge about cancer prevention
The level of perceived severity decreased (pre: 78.6%, post: 65.2%) after watching the ad, while perceived susceptibility increased (pre: 28.8%, post: 34.1%). Participants were more likely to perceive the benefits of cancer-prevention practices after exposure to the ad (pre: 
Factors related to changes in beliefs and knowledge
A series of multiple regression models of participants' beliefs before and after viewing ad revealed that a few of the independent variables were predictors of the dependent variables -changes in the beliefs and knowledge. The older participants were less likely to show a reduction in their perceived barriers after watching the ad. The respondents who were interested in cancer prevention were less likely to show an increase in their perceived barriers and a decrease in self-efficacy. The participants with healthier cancer-prevention habits were more likely to show a reduction in their perceived barriers and increase in selfefficacy after exposure to the ad. Participants' satisfaction with the ad and the pretest scores were significant predictors for all of the dependent variables. With regard to differences in knowledge, age was associated with changes in knowledge, indicating that older people were less likely to show increases in knowledge. The respondents who had sought cancer-prevention information were more likely to show decreased knowledge about not drinking, avoiding obesity, and eating fruits and vegetables. Interest in cancer prevention was positively associated with changes in knowledge about not smoking, avoiding obesity, eating fruits and vegetables, avoiding salty or burnt foods, and having cancer screening. Participants with many social networks were more likely to increase their knowledge about avoiding obesity, eating fruits and vegetables, avoiding salty or burnt foods, and having cancer screening, and they were less likely to show decreased knowledge about not smoking, not drinking, and avoiding obesity. Cancer-prevention behavior, satisfaction with the ad, DOI:http://dx.doi.org/10.7314/APJCP.2015.16.14 
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and the level of pretest scores were significant predictors of changes in overall knowledge (Table 2) (Table 3-1)  (Table 3 -2).
Discussion
The results of this study supported the hypothesis that participants' beliefs about cancer prevention and their level of knowledge about risk factors for cancer would increase after seeing a television ad for cancer prevention, and that changes in their beliefs and knowledge before and after the intervention would vary in accordance with certain variables. Perceived susceptibility, perceived benefits, and self-efficacy increased significantly, and perceived severity and perceived barriers decreased significantly, after viewing the television ad. Correct responses to questions about risk factors, except for smoking, also increased significantly. The main factors affecting the changes in the outcome variables were age, interest in cancer prevention, social network, satisfaction about the ad, and pretest scores.
Participants' perceived severity and perceived susceptibility were approximately 80% and 30%, respectively, which implied that the fear of cancer among the participants in this study was higher than that reported in a study conducted in another developed country (60% versus 20%) . Our participants' perception of barriers was higher (90%) and their level of self-efficacy (31%) was much lower than those of the participants of the other country (70%, 60%), whereas their levels of perceived benefits were similar (75%) . The participants' awareness of risk factors, such as smoking (95.5%), drinking (84.1%), insufficient consumption of fruit and vegetables (83.3%), and not undergoing cancer screening (87.8%), was high but their knowledge about obesity (65.8%) and lack of physical activity (75.5%) was low. Several studies conducted in the UK during the 1990s also revealed that smoking and drinking were well-known as causes of cancer; however, obesity and lack of physical activity were less known to the public (Knowles and Hamilton, 2008; Sach and Whynes, 2009) .
Participants' differences in their beliefs and knowledge between the times before and after the intervention, indicated that the fear of cancer and perceived barriers decreased and that perceived benefits and self-efficacy increased after the intervention. The reason seems to be that the television ad used a bright and positive framework to describe the cancer-prevention practices in detail, thereby raising the favorable outcome expectancy. Their overall knowledge of cancer risk factors improved, except for smoking, which was already at a high level. Therefore, the findings suggest the effectiveness of cancer communication through television ads emphasizing the heartfelt imagery with family-centered issues to raise the awareness of cancer prevention and the recognition of cancer risk factors. Previous studies also have confirmed that a media-led educational intervention was successful in promoting the recognition of, and intention to have cancer screening, suggesting the positive effect of television ads (Jenkins et al., 1999) .
This study investigated the factors affecting changes in beliefs and knowledge after an intervention using a television ad. The magnitude of the decrease in perceived susceptibility was significantly smaller among the respondents with a family history of cancer, which was consistent with the results of a previous study of UK adults who perceived themselves as unhealthy and showed high levels of perceived susceptibility (Sach and Whynes, 2009 ). Age was a significant predictor of changes in perceived barriers. Respondents who were over sixty years of age, showed a smaller reduction in perceived obstacles for cancer-preventive practices. The Health Information National Trends Survey in the USA also found that older age was significantly associated with a higher perception of barriers (Niederdeppe and Levy, 2007) . For this reason, further channels beyond television ads need to be developed to communicate effectively with the aging population to help them understand the message more easily. Because interest in cancer prevention was significantly related to the reduction in the magnitude of the increase in perceived barriers and a decrease in self-efficacy, information about varied issues addressing their needs for cancer prevention should be distributed. Additionally, participants' satisfaction about the ad and their pretest scores influenced the intervention's effects on their overall beliefs. High pretest scores were negatively associated with differences between the periods before and after the intervention, which might be due to a "ceiling effect." The respondents who expressed satisfaction about the ad showed favorable changes with regard to cancer prevention, which was consistent with the findings of previous studies (Heisig et al., 2015) . In light of these associations, it is essential to create intervention materials based on the needs of the target group.
Our results showed that older age was negatively associated with the magnitude of the increase in knowledge about obesity, salty or burnt foods, and cancer screening. It was interesting that the knowledge levels of the respondents who sought information about cancer prevention decreased at the posttest, which was contrary to previous findings (Kye et al., 2010) . This finding may shed light on further studies on the characteristics of cancer-prevention information seekers i.e., the content and type of information, and their trust in, and satisfaction with the information which they obtained. In this study, the number of social networks was positively related to improvements in participants' knowledge of risk factors, except for physical activity. Previous studies suggest that social contacts can influence a variety of cancer preventive behaviors (Christakis and Fowler, 2008; Rosenquist et al., 2010) . Social networks have the potential to provide information about the necessity, benefits, and methods of practicing target behaviors that specifically prevent cancer. However, online social networks were not included in this study, although the number of social network services have increased dramatically in recent years. Similar to the results concerning beliefs, participants' interest in cancer prevention, satisfaction with the ad, and their pretest scores were significantly associated with increases in overall knowledge. These findings highlight the necessity to develop and implement communication strategies to raise the public's attention to cancer prevention and to produce intervention materials to fulfill these goals. Although knowledge about avoiding obesity and engaging in physical activity showed the most improvement, it was rare to find factors that predicted changes in knowledge about physical activity. This might be due to the limited number of variables that were included in the study. Previous investigations have found that physical environment was an important determinant of physical activity, indicating that the inclusion of physical and environmental variables is needed in future studies (Kye and Park, 2012) .
Our findings should be interpreted in light of some limitations. The major limitation lies in the design of the study, which did not include a control group and had a short intervention period. For this reason, participants might have shown improvements simply as an effect of their exposure to the pretest. In addition, the use of the online survey method is not representative of Korean surveys, and therefore, our results are not generalizable. Because the outcome variables were restricted to cognitive measures, which represent the initial stages of the behavior change process, and because the intervention was not implemented in a real setting, we cannot assure others of the effectiveness of campaigns using television ads to promote the ultimate goal-behavior change-in real life. Future studies with a longer study period and a randomized control group in a real situation may help disentangle this problem.
In conclusion, The present study suggests that television ads with a positive framework can be an efficient channel to improve beliefs and knowledge about cancer prevention within a short period in spite of several limitations. In light of these findings, the use of supplementary channels and easily understood content, considering the health literacy of older men in Korea, will help the aged to accept health messages. Various issues to ignite the public's interest in cancer prevention should be developed and distributed through multiple channels. In addition, media producers need to develop communication materials to satisfy the expectations of the target group. To support these plans, it will be essential to develop a monitoring system to identify and evaluate Korean adults' patterns of utilization of cancer information, as both a producer and consumer.
